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EVIDENCE TO BE USED IN SUPPORT OF FLS


Endnotes – any text copied and pasted from this section into another MS Word document should automatically pull through reference information. These are placed and numbered automatically so that, if you move any text, the numbering will remain correct.

Disclaimer 
Every effort has been made to ensure that the information contained within this document is accurate at the time of writing.  There is no guarantee as to the accuracy or reliability of any information contained in this document.  Use of the information contained in this document is at the user’s risk, and the Royal Osteoporosis Society accepts no liability whatsoever.

If you have any feedback, feel that something is missing, or would like to provide additional information, please contact us at FLS@theros.org.uk.








Evidence to be used in support of FLS
 
A Fracture Liaison Service (FLS) systematically identifies, investigates, initiates treatment and integrates care for patients over the age of 50 who have suffered a fragility fracture, to reduce their risk of subsequent fractures.
 
Fragility fractures are broken bones that result from mechanical forces that would not ordinarily cause a fracture, known as low-level (or 'low energy') trauma[endnoteRef:1] [1:  Kanis JA, Oden A, Johnell O et al. (2001) ‘The burden of osteoporotic fractures: a method for setting intervention thresholds’. Osteoporosis International 12: 417–27.
] 

 
Osteoporosis is a condition characterised by low bone mass and micro-architectural deterioration of bone tissue with a consequent increase in bone fragility and susceptibility to fracture[endnoteRef:2] [2:  National Institutes of Health Consensus Development Conference statement (1991). The American Journal of Medicine 90(1), pp107–110.
] 

 
Benefits and effectiveness of FLS
The FLS model has demonstrated that it is uniquely effective in preventing secondary fractures by delivering assessments to 95-97% of at-risk patients within the local population as opposed to only 25% of patients being assessed with other service models[endnoteRef:3]. [3:  McLellan AR, Reid DM, Forbes K et al., (2004) NHS Quality Improvement Scotland. ‘Effectiveness of Strategies for the Secondary Prevention of Osteoporotic Fractures in Scotland’. Available at: http://www.healthcareimprovementscotland.org/previous_resources/audit_report/osteoporotic_fractures_audit.aspx  (accessed February 2020)
] 

 
The FLS model is associated with increased treatment initiation and treatment adherence (65%–88% at 1 year)[endnoteRef:4].  [4:  McLellan AR, Reid DM, Forbes K et al., (2004) NHS Quality Improvement Scotland. ‘Effectiveness of Strategies for the Secondary Prevention of Osteoporotic Fractures in Scotland’. Available at: http://www.healthcareimprovementscotland.org/previous_resources/audit_report/osteoporotic_fractures_audit.aspx  (accessed February 2020)
] 

 
Organisations with an FLS were found to have a 40% reduction in the 3-year risk of secondary fragility fractures to major bones and a 30% reduction of re-fracture to any bone compared with organisations without an FLS[endnoteRef:5] [5:  McLellan AR, Reid DM, Forbes K et al., (2004) NHS Quality Improvement Scotland. ‘Effectiveness of Strategies for the Secondary Prevention of Osteoporotic Fractures in Scotland’. Available at: http://www.healthcareimprovementscotland.org/previous_resources/audit_report/osteoporotic_fractures_audit.aspx  (accessed February 2020)
] 

 
FLS is associated with reduced mortality, and it is cost-effective[endnoteRef:6] [6:  McLellan AR, Reid DM, Forbes K et al., (2004) NHS Quality Improvement Scotland. ‘Effectiveness of Strategies for the Secondary Prevention of Osteoporotic Fractures in Scotland’. Available at: http://www.healthcareimprovementscotland.org/previous_resources/audit_report/osteoporotic_fractures_audit.aspx  (accessed February 2020)
] 


Scale and prevalence of fragility fractures
It is estimated that currently every year in the UK there are more than 500,000 fragility fractures; that’s one every minute (1,400 a day)[endnoteRef:7] [7:  Svedbom A, Hernlund E, Ivergård M, Compston J, Cooper C, Stenmark J, McCloskey EV, Jönsson B, Kanis JA, EU Review Panel of IOF. (2013). Osteoporosis in the European Union: a compendium of country-specific reports. Arch Osteoporos. 8(1-2):137] 


Hip fractures are heart-attack-level events, as more than one in four people who break a hip die within a year[endnoteRef:8],[endnoteRef:9] [8:  Baji P, Patel R, Judge A, Johansen A, Griffin J, Chesser T et al. Organisational factors associated with hospital costs and patient mortality in the 365 days following hip fracture in England and Wales (REDUCE): a record-linkage cohort study. Lancet Healthy Longev. 2023 Aug;4(8):e386-e398. 
]  [9:  Neuburger J, Currie C, Wakeman R, Tsang C, Plant F, De Stavola B et al. The impact of a national clinician-led audit initiative on care and mortality after hip fracture in England: an external evaluation using time trends in non-audit data. Med Care. 2015 Aug;53(8):686-91. 
] 


Safe, effective medication which can prevent fractures  (e.g. alendronic acid) costs as little as £12 a year, or £1 a month.[endnoteRef:10] [10:  Calculated based on British National Formulary, NHS indicative price for Alendronic acid 70mg tablets, Accessed: 2/4/24. Available at:  https://bnf.nice.org.uk/drugs/alendronic-acid/medicinal-forms/ 
] 


In the year after fracture, vertebral fractures account for 14 additional GP visits.[endnoteRef:11] [11:  Dolan P, Torgerson DJ. The cost of treating osteoporotic fractures in the United Kingdom female population. Osteoporos Int. 1998;8(6):611-7. 
] 


Within five years of the occurrence of a vertebral fracture, one in ten will have a limb fracture, including a hip fracture[endnoteRef:12] [12:  Ismail AA, Cockerill W, Cooper C, Finn JD, Abendroth K, Parisi G et al. Prevalent vertebral deformity predicts incident hip though not distal forearm fracture: results from the European Prospective Osteoporosis Study. Osteoporos Int. 2001;12(2):85-90. 
] 


By 2060, the number of hip fractures in England, Wales and Northern Ireland is estimated to increase by over 100 % compared with 2019.  In males, there was an estimated increase of 130% compared with 97% in females.[endnoteRef:13] [13:  Murphy T, Culliford DJ, Hawley S, Johansen A, Whitehouse MR, Judge A et al. Hip fracture projections up to the year 2060: an analysis based on data from the National Hip Fracture Database (NHFD) for England, Wales, and Northern Ireland. Injury. 2024 Nov;55(11):111863. 
] 


Almost a third, 29%, of osteoporosis patients prompted their own health assessment.[endnoteRef:14] [14:  APPG on osteoporosis and bone health. Inquiry report: How to end the postcode lottery for access to a quality Fracture Liaison Service. 2021 
] 


People living in deprived areas are at a heightened risk of fracture, with men in the most deprived areas 50% more likely to have a fragility fracture than those in the least deprived areas.[endnoteRef:15] [15:  Avgerinou C, Petersen I, Clegg A, West RM, Osborn D, Walters K. Trends in incidence of recorded diagnosis of osteoporosis, osteopenia, and fragility fractures in people aged 50 years and above: retrospective cohort study using UK primary care data. Osteoporos Int. 2023 Aug;34(8):1411-1427. ] 


A patient survey (of more than 3,300 patients) found that only 30% of patients surveyed are happy with how their osteoporosis is monitored by the NHS – the majority feel unsupported and frustrated.[endnoteRef:16] [16: 
 APPG on osteoporosis and bone health, Royal Osteoporosis Society. Inquiry Report 2025: Seen. Heard. Supported. Transforming osteoporosis care. 2026. https://theros.org.uk/how-you-can-help/get-involved/campaign-with-us/all-party-parliamentary-group-on-osteoporosis/
] 


Approximately 350,00 people will break a bone in England and Wales every year due to osteoporosis. This compares with 82,000 heart attacks and 95,200 strokes over the same time period.[endnoteRef:17] [17:  Royal College of Physicians. Fracture Liaison Service Database (FLS-DB) Annual Report. Steps to fracture liaison service effectiveness: importance of treatment recommendations. Data from 2024. 2026. https://www.rcp.ac.uk/95436
] 


Non-vertebral fracture risk reduction has been shown with 12–18 months of oral drug treatment.[endnoteRef:18] [18:  Black DM, Cummings SR, Karpf DB, Cauley JA, Thompson DE, Nevitt MC et al. Randomised trial of effect of alendronate on risk of fracture in women with existing vertebral fractures. Fracture Intervention Trial Research Group. Lancet. 1996 Dec 7;348(9041):1535-41. 
] 


One vertebral fracture increases the risk of a new vertebral fracture five-fold, and up to twelve-fold in the presence of two or more vertebral fractures.[endnoteRef:19],[endnoteRef:20] [19:  Melton LJ 3rd, Crowson CS, O'Fallon WM. Fracture incidence in Olmsted County, Minnesota: comparison of urban with rural rates and changes in urban rates over time. Osteoporos Int. 1999;9(1):29-37. 
]  [20:  Black DM, Arden NK, Palermo L, Pearson J, Cummings SR. Prevalent vertebral deformities predict hip fractures and new vertebral deformities but not wrist fractures. Study of Osteoporotic Fractures Research Group. J Bone Miner Res. 1999 May;14(5):821-8.
] 


A vertebral fracture is a powerful predictor of future fracture – up to 20% of patients will sustain another fracture in the first year.[endnoteRef:21] [21:  Klotzbuecher CM, Ross PD, Landsman PB, Abbott TA 3rd, Berger M. Patients with prior fractures have an increased risk of future fractures: a summary of the literature and statistical synthesis. J Bone Miner Res. 2000 Apr;15(4):721-39.
] 


At age 50, the lifetime risk of fracture is greater than 50% for women and 20% for men[endnoteRef:22] [22:  van Staa TP, Dennison EM, Leufkens HG, and Cooper C (2001) ‘Epidemiology of fractures in England and Wales’. Bone, 29(6), pp517-522
] 


Risk of subsequent fractures
A survey conducted by the ROS reported that a fifth of women who have broken a bone break 3 or more before being diagnosed with Osteoporosis[endnoteRef:23] [23:  National Osteoporosis Society. Stop at One Survey. (2013). National Osteoporosis Society] 


Impact on patients and quality of life
Vertebral fractures lead to both acute and chronic back pain, substantial spinal deformity, functional disability, decreased quality of life and increased mortality.[endnoteRef:24] [24:  Silverman SL, Minshall ME, Shen W, Harper KD, Xie S; Health-Related Quality of Life Subgroup of the Multiple Outcomes of Raloxifene Evaluation Study. The relationship of health-related quality of life to prevalent and incident vertebral fractures in postmenopausal women with osteoporosis: results from the Multiple Outcomes of Raloxifene Evaluation Study. Arthritis Rheum. 2001 4(11):2611-9. 
] 


A year after a hip fracture, 60%  of sufferers require assistance with activities such as feeding, dressing and going to the toilet, 80% need help with activities such as shopping or driving[endnoteRef:25] [25:  Scaf-Klomp W, van Sonderen E, Sanderman R, Ormel J, Kempen GI. Recovery of physical function after limb injuries in independent older people living at home. Age Ageing. 2001;30(3):213-219. 
] 


During the first year after hip fracture, half of people who walked unaided prior to their fracture will no longer be able to walk independently.[endnoteRef:26] [26:  Osnes EK, Lofthus CM, Meyer HE, Falch JA, Nordsletten L, Cappelen et al.  Consequences of hip fracture on activities of daily life and residential needs. Osteoporos Int. 2004 Jul;15(7):567-74. 
] 


Treatment effectiveness and adherence
Attention from a healthcare professional can increase treatment adherence significantly.[endnoteRef:27] [27:  Clowes JA, Peel NF, Eastell R. The impact of monitoring on adherence and persistence with antiresorptive treatment for postmenopausal osteoporosis: a randomized controlled trial. J Clin Endocrinol Metab. 2004 Mar;89(3):1117-23. 
] 


Low bone mineral density is the leading cause of falls-related morbidity for both men and women aged 50–69 years in England, responsible for 35% of such morbidity among men, and 46% among women.[endnoteRef:28] [28:  Newton JN, Briggs AD, Murray CJ, Dicker D, Foreman KJ, Wang H et al. Changes in health in England, with analysis by English regions and areas of deprivation, 1990-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet. 2015 Dec 5;386(10010):2257-74. 
] 

 
After a fragility fracture, patients are five times more likely to experience a second fracture within the next 2 years[endnoteRef:29] [29:  International Osteoporosis Foundation (2018) ‘Broken Bones, Broken Lives: A roadmap to solve the fragility fracture crisis in Europe’.  Available at: http://share.iofbonehealth.org/EU-6-Material/Reports/IOF%20Report_EU.pdf (accessed July 2020)
] 


Vertebral fractures are the most responsive to treatment, with some drug therapies reducing rates of re-fracture by up to 90%.[endnoteRef:30],[endnoteRef:31] [30:  Gallagher JC, Genant HK, Crans GG, Vargas SJ, Krege JH.Teriparatide Reduces the Fracture Risk Associated with Increasing Number and Severity of Osteoporotic Fractures. J Clin Endocrinol Metab. 2005 90(3),1583–7. 
]  [31:  Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich GA, Reginster JY et al. Effect of parathyroid hormone (1-34) on fractures and bone mineral density in postmenopausal women with osteoporosis. N Engl J Med. 2001 10;344(19):1434-41. 
] 


Non-vertebral fracture risk reduction may occur as early as six months after starting osteoporosis drug treatment.[endnoteRef:32] [32:  Silverman SL, Watts NB, Delmas PD, Lange JL, Lindsay R. Effectiveness of bisphosphonates on nonvertebral and hip fractures in the first year of therapy: the risedronate and alendronate (REAL) cohort study. Osteoporos Int. 2007 Jan;18(1):25-34. 
] 


Workforce, productivity and wider system impact
Every year in the UK, 42,000 vertebral fractures occur in people of working age (50-69), estimated to cause 550,000 sick days.[endnoteRef:33] [33:  Calculation based on: European Prospective Osteoporosis Study (EPOS) Group; Felsenberg D, Silman AJ, Lunt M, Armbrecht G, Ismail AA, Finn JD, Cockerill WC, Banzer D, Benevolenskaya LI, Bhalla A, Bruges Armas J, Cannata JB, Cooper C, Dequeker J, Eastell R, Felsch B, Gowin W, Havelka S, Hoszowski K, Jajic I, Janott J, Johnell O, Kanis JA, Kragl G, Lopes Vaz A, Lorenc R, Lyritis G, Masaryk P, Matthis C, Miazgowski T, Parisi G, Pols HA, Poor G, Raspe HH, Reid DM, Reisinger W, Schedit-Nave C, Stepan JJ, Todd CJ, Weber K, Woolf AD, Yershova OB, Reeve J, O'Neill TW. Incidence of vertebral fracture in europe: results from the European Prospective Osteoporosis Study (EPOS). J Bone Miner Res. 2002 Apr;17(4):716-24. doi: 10.1359/jbmr.2002.17  triangulated with 2021 ONS population esimates  and 2020 Economic labour market status of individuals aged 50 and over, trends over time.
] 

 
By 2060, the number of hip fractures occurring in England, Wales and Northern Ireland is projected to increase by 107 % (n = 139,105). In males, there was an estimated increase of 130 % compared with 97 % in females[endnoteRef:34] [34:  Murphy et al.  Hip fracture projections up to the year 2060: an analysis based on data from the National Hip Fracture Database (NHFD) for England, Wales, and Northern Ireland.  Injury . 2024 Nov;55(11):111863.  doi: 10.1016/j.injury.2024.111863.
] 


Projected future demand 
Current projections suggest that the number of hip fractures will increase by 65% in the next 20 years if secondary fracture prevention care does not improve[endnoteRef:35] [35:  National Osteoporosis Society. Effective secondary prevention of fragility fractures: clinical standards for fracture liaison services. Bath: NOS, 2015
] 

 
Fragility fractures are the clinical manifestation of osteoporosis[endnoteRef:36] [36:  National Osteoporosis Society (2015) ‘Effective secondary prevention of fragility fractures: clinical standards for fracture liaison services’.  Available at: http://theros.org.uk/media/1776/clinical-standards-report.pdf (accessed November 2019)
] 

 
Osteoporosis is a condition characterised by low bone mass and micro-architectural deterioration of bone tissue with a consequent increase in bone fragility and susceptibility to fracture[endnoteRef:37] [37:  National Institutes of Health Consensus Development Conference statement (1991). The American Journal of Medicine 90(1), pp107–110.
] 

 
Importantly, around half of all hip fracture patients have previously experienced another fracture that could have identified them as being at increased risk[endnoteRef:38]. [38:  Falls and Fractures: Effective interventions in Health and Social Care, Department of Health, 2009
] 


Hip fractures and acute care burden
Hip fracture is the most common serious orthopaedic injury affecting older people. In Scotland, 7000 patients sustain a hip fracture each year, and this is projected to rise to 10,300 a year by 2029[endnoteRef:39]. [39:  Makaram et al, Lessons learned from hip fracture registries – From the Scottish perspective to global practice.  Injury, Volume 54, Supplement 5, October 2023,
] 

 
Hip fractures account for the occupation of over 4,000 beds at any one time across England, Wales and Northern Ireland (more than 20% of Orthopaedic bed occupancy in the UK), and an average length of stay of 20.3 days[endnoteRef:40].  [40:  National Osteoporosis Society. Stop at One Survey. (2013). National Osteoporosis Society
] 


Health inequalities
Incidence of fragility fractures is an expression of health inequality, with the risk of fracture increasing by 25% for people of lower socio-economic status[endnoteRef:41]  [41:  Valentin et al, Socio-economic inequalities in fragility fracture incidence: a systematic review and meta-analysis of 61 observational studies. Osteoporos Int. 2021 Dec;32(12):2433-2448 (2021)
] 

 
Costs and economic burden
Hip fractures place a significant burden on healthcare systems, accounting for around one million acute hospital bed days each year and costing approximately £2 billion annually in care[endnoteRef:42]. [42:  Svedbom A, Helmund E, Ivergard M, Cooper C, Osteoporosis in the EU, a compendium of country-specific reports
] 
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